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BOOK REVIEWS
CONTROL OF ENERGY EXCHANGE. By Loren D. Carlson and Arnold C. L.
Hsieh. New York, The Macmillan Company, 1970. 151 pp. $6.95.
The intention of the authors of the present monograph in the field of thermal
physiology has been to present briefly an analytic and authoritative treat-
ment of the significant highlights that concern the exchange of energy be-
tween man and his thermal environment. The book is written for medical
and graduate students as well as biophysicists and biomedical engineers.
The text is consolidated into six chapters and four appendixes. A systems
approach is used throughout the text.
The first three chapters deal with energy production; specifically, food
intake, normal body weight and composition, oxygen consumption, conver-
sion of food to energy, the metabolic endocrines, and finally, energy ex-
penditures across cell membranes. The last three chapters are all quite dif-
ferent. The fourth, titled "Thermophysiology," covers the physics of heat
transfer from the body core to the skin by conduction and blood flow and
from the skin to the environment by conduction (through clothing), radia-
tion, convection and evaporation. The fifth chapter and perhaps the most
thorough in the book is a review of the various changes in body tempera-
ture observed in health and disease and of the thermoceptive areas in the
skin periphery and in hypothalamus that supply the necessary sensory input
for regulation of body temperature. A control engineers' approach is used in
presenting their postulated and observed relationships between the sensory
and effector systems (vaso-dilation, -constriction, sweating, panting, shiver-
ing and behavioral change). The sixth and last chapter deals with adapta-
tion to heat and cold. This subject area to which the authors themselves
have made a major contribution usually gets little attention in reviews of
temperature regulation.
The authors have made liberal use of models to illustrate the various
systems discussed. Their chapters are profusely illustrated with figures
taken from classic experiments in the literature; e.g., Furusawa, Hill, Long
and Lupton's oxygen requirement and uptake during work (1925), Hardy
and Dubois' comparative heat exchange curves for men and women (1938),
Brody's chart on the influence of environmental temperature on the heat
production of various animals (1945), Scholander's relationship between
body insulation and animal fur thickness (1950), Benzinger's relationship
between sweating and tympanic temperature when modified by skin tem-
perature (1955). The authors were quite thorough in searching out novel
charts buried in the literature-e.g. D. M. Shames', "Theoretical Study of
the Blood Glucose System," a prize M.D. Thesis at Yale in 1965.
The appendices will prove valuable for those interested in advanced re-
search in thermal physiology. Appendix I presents for the first time in book
form the Standard System of Symbols and Units now used in thermal physi-
ology by the International Union of Physiological Sciences. Appendix II
covers various methods past and present for measurement of body tempera-
ture; see Appendix III for whole body and partitional calorimetry. In Ap-
pendix IV seven models of energy exchange by the human body are de-
scribed. Most represent the passive state. Hammel's comprehensive model
of temperature regulation is theoretical. The Stolwijk-Hardy model demon-
strates how the heat exchange equations of the passive system can be coupled
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with control signals from the skin, core and muscles and thus simulate tem-
perature regulation in any environment. During. the, past five years. opera-
tions in space and underwater have stimulated a wide search for new funda-
mental experimental data useful in computer models of human perform-
ance.
The present. short but instructive book will prove valuable as a brief in-
troduction to any graduate course in Environmental Physiology and serve
as a stimulus for those interested in advanced research in the temperature
regulation of the human body.
A. PHARO GAGGE
FACETS OF GENETICS. Readings from Scientific American, selected and in-
troduced by A. M. Srb, R. D. Owen, and R. S. Edgar. San Francisco, W.
H. Freeman and Company, 1970. 354 pp., 340 illustrations. $10.00 (paper-
back $5.45).
To any faithful reader of Scientific American, or indeed to any student of
genetics, many of the articles and illustrations in this book will already be
familiar. Scientific American has had a continuing policy of commissioning
articles on current advances in all aspects of genetics, written by experts
actively engaged in genetic research. From this wealth of well written,
lavishly illustrated and stimulating material, Doctors Srb, Owen and Edgar
have selected 35 articles published between 1948 and 1969, which are repro-
duced in this attractive book at a reasonable price.
The art editor should be justly proud of the excellence and clarity of the
illustrations for which Scientific American is renowned. The diagrammatic
use of circles and linear strips, however inescapable in genetics, is perhaps
too uniform and overdone in these articles.
Each article, taken by itself, is well worth reading. Historically, some of
the articles are fascinating not only because of-their contemporary descrip-
tions of the exciting advances that have taken place in genetics in the past
two decades, but even more because of their speculation and prediction
about future discoveries, many of which have now become historical fact
(or heretical fiction). It is this very contemporary nature of the articles,
however, that produces one of the major drawbacks of this book. I found it
irritating to read in every one of the early articles reiterations of the central
dogma of the genetic code, and to find no attempt to bring our knowledge
of molecular genetics up to date, for instance by more detailed introductions
citing some key recent literature references. It would have been nice to
have had the biographical notes brought up to date too. Scientific American's
previous publication, The Molecular Basis of Life, an Introduction to Molec-
ular Biology (R. H. Haynes and P. C. Hanawalt 1968, W. H. Freeman and
Company, San Francisco) is a much more unified compilation of articles on
a similar theme. Any reader who already possesses this earlier book and
intends to purchase the new one should be forewarned that the two books
are not intended to complement each other, neither do they appear to repre-
sent the beginnings of a series or library on biological topics. Fourteen
articles have been selected for both books, so that 40%o of the original ma-
terial is common to the two volumes. The presumed intention of the pub-
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